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■ SLAC Data (Fermi corr.)

♦ SLAC Data (offshell corr.)

▲
SLAC data (PLC
suppression correction)

x
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2n

/F
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Naive SU(6) Quark Model
d/u = 1/2

Helicity
conservation
      d/u = 1/5

1-gluon exchange
d/u = 0
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� K C
Y[5Ä6�8 K C!� K a Z " CB5Ä6�8 H? CK57698 ¶ H d HE@ y*² 6=UbNI< :]69M d k.NP?,N d�y AIA d
1 d 3 ` d ` ]%^ ^ d_[�>%] ^ d ^b3 > ]%^E[ rb3K3 ` d `K`�1
1 d ^ ` d 1K1 ] ^ d 3B` ^ ^|d ` ^ ` g�g ^E] 1 ] ` d `K`�1
1 d ^ ` d 1"g ^ 3 d_[ `�r g d ^�1"g ] ^ [ gK` ` d `K`K^
1 d ^ ` d 3|1 ] 3 d 3 [�^ g d `b3 ^ >�> ^ ] ` d `�1 ^
1 d ^ ` d 3 [ ` 1 d r ] r g d ^ > 3 >2^�^ ` d ` >2[
1 d 3 ` d ^b3B` 1 d_[�> 1 ^|d_^ r ^ 1 [ ` ` d ` [�[
1 d > ` d ` ] r ^ d r�1 > 3 d g > ` [ gK3B^ ] 3 ` d `K`�1
1 d > ` d 143B^ ^ d ^K^ > >
d gb3Er 1 ] 1 ^ g ^ 1 ` d `K`�1
1 d > ` d 1 [ ^ 3 d_[E] g g d?> `�g 1K1 ^�^3> g�g ` d `K`�1
1 d ^ ` d 3K3B^ 3 d?> ^ ^ [|d ^ [ ^ g�g > 3 ] 3 ` d `K`�1
1 d ^ ` d 3 [ ^ 3 d 1 ] 3 [|d r�rb3 ^ [ r�r�r�g ` d `K`b3
1 d ^ ` d ^b3B^ 1 d r ] g ]�d?> ^�g 3B^ >2[ 3B^ ` d `K`b3
1 d ^ ` d ^ [ ^ 1 d ] 3 [ ]�d_[�[�[ 1 ^E[ 1x` ] ` d `K`K^
1 d ^ ` d?> 3B^ 1 d g�r ] r d `b3Er 1x`B^b3 [E] ` d `K`K^
1 d ^ ` d?>2[�> 1 d_^E] ` r d 3K3|1 g > 143Er ` d `K` >
1 d ^ ` d_^ 3B^ 1 d?>%]%[ r d ^�g�r > 1 ^ r ^ ` d `K` ^
1 d ^ ` d_^�[ ^ 1 d ^�r�g r d?>%]E> 3 [ 3 ^ g ` d `K`�g
1 d ^ ` d gb3B^ 1 d ^b3|1 r d gb3 ] 1Jr > gK` ` d `K` [
1 d ^ ` d g [ ^ 1 d 3 >%] r d_[ 3Er 1Jg [ 3Er ` d `K` ]
1 d ^ ` d_[ 3 > 1 d 1 ] 1 r d_[�^�^ 1B1"gK` ] ` d `K`�r
1 d ^ ` d_[ g > 1 d 143K3 r d ]%^ 1 ^�143Er ` d `�1 ]
1 d ^ ` d ] 1 ^ 1 d `�1 > r d g�1x` gb3 ^ ` d ` > `
1 d ^ ` d ]%[ g ` d rK^ [ r d_[�[�^ ^ g�r ` d ` > 3
1 d [ ` d `�r > >
d 143B` 1 d ]%^�[ 3EgB^�1K1 ] ` d `K`b3
1 d [ ` d 143 ^ ^ d_^E] r ^ d_^ rK` 1 [�^ ^Egb3 [ ` d `K`�1
1 d [ ` d 1 [�> ^ d `K`�1 ^|d gK`�g 1 > ` >%[�^ g ` d `K`�1
1 d [ ` d 3K3 > 3 d gK` > g d ] 1 ^ 1x`�1"gK3 ] 3 ` d `K`�1
1 d [ ` d 3 [�> 3 d ^�1"r [|d_^�[�> [�^ g�1 [ r ` d `K`�1
1 d [ ` d ^b3 > 3 d `�r ] ]�d 1x`�g ^�^E[�> 1 ] ` d `K`�1
1 d [ ` d ^ [�> 1 d rb3|1 ]�d?> r ] >�>%^�^�>%] ` d `K`�1
1 d [ ` d?> 3 > 1 d_[�[ g ]�d_[ rK` ^ ^ ^ >2[ r ` d `K`b3
1 d [ ` d?>2[�> 1 d g ^ ^ r d `b3 > 3 ^E[ ^ [ ` ` d `K`b3
1 d [ ` d_^ 3 ^ 1 d_^�>�> r d 3K3B` 1"r [ 3K3 > ` d `K`b3
1 d [ ` d_^�[ ^ 1 d?>2^ 1 r d ^�g�r 1 > g�rb3K3 ` d `K`K^
1 d [ ` d gb3 > 1 d ^�g�g r d?> rK^ rErb3B^ ] ` d `K`K^
1 d [ ` d g [�^ 1 d 3 ] ^ r d g�1 ] rK3B`�g ] ` d `K`K^
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� K C
Y[5Ä6�8 K C!� K a Z " CB5Ä6�8 H? CK57698 ¶ H d HE@ y*² 6=UbNI< :]69M d k.NP?,N d�y AIA d
1 d [ ` d_[ 3B^ 1 d 3K3B` r d_[ `�g rB` >2[�^ ` d `K`K^
1 d [ ` d_[�[ ` 1 d 1"gK` r d_[�[ g >E> `�r�r ` d `K` ^
1 d_] ` d ] 1"g 1 d ` [ ^ r d g�rb3 [ rK`�r ` d `�1K1
1 d [ ` d ]%[�^ ` d rK^�r r d_[ ` > ^K` [ 3 ` d `�1 ]
1 d [ ` d rb3Eg ` d rK^ ] r d_[ g ] g�1 >2^ ` d `�1x^
1 d_] ` d r [ g ` d rK^ ] r d ] g ] 1 >2[ ^ [ ` d `K` ]
1 d r ` d `�r [ >
d ^b3K3 1 d?> ` > 1@^ ]�]E> ` d `K` ]
3 d ` ` d 143Er ^ d ] 1x^ 3 d gK^ ] 1K1x` ]E] `�g ` d `K`�1
3 d ` ` d 1 [�> ^ d 3 > r >
d g�1"g 143Eg ]�[�^ r ` d `K`�1
3 d ` ` d 3K3 > 3 d ] 1 ^ g d `b3B` r [3> 3B^�1 ` d `K`�1
3 d ` ` d 3 [�> 3 d?> r�r g d rK^�1 [ ^ > g [ ` ` d `K`�1
3 d ` ` d ^b3 > 3 d 3 ^�[ [|d_^�^E] ^�^ 1 [E]%^ ` d `K`�1
3 d ` ` d ^ [�> 3 d `�gK` ]�d `�143 > 3 ] ^�gK^ ` d `K`b3
3 d ` ` d?> 3 > 1 d ] r ] ]�d ^ [ 1 ^ ^ g [�[ r ` d `K`b3
3 d ` ` d?>2[�> 1 d_[�^�[ ]�d g ^E] 3 [3> 3|1 > ` d `K`b3
3 d ` ` d_^ 3 > 1 d gK^ ] ]�d ]%[ ^ 3|1JgK^ >�> ` d `K`b3
3 d ` ` d_^�[�> 1 d_^ ^�1 r d `�g > 1"g > rK` > ` d `K`b3
3 d ` ` d gb3B^ 1 d?> ^ [ r d 3B` [ 1K1 ^�^ g�r ` d `K`K^
3 d ` ` d g [�> 1 d ^ > g r d ^ ^�^ ] 3 ^ ` ] ` d `K`K^
3 d ` ` d_[ 3 ^ 1 d 3Eg�g r d?>2[ 3 [ r�r >%] ` d `K` >
3 d ` ` d_[�[ ^ 1 d 1"r�g r d_^�^ g g >%] 143 ` d `K` >
3 d 1 ` d ] 1 [ 1 d 143 ^ r d_^�[ r 1 ] 3B` ] ` d `K` [
3 d 1 ` d ]%[�> ` d r ^ 1 r d 3 ]%^ 3K3 [ g ` d `b3|1
3 d ` ` d rK^b3 ` d rK^�r r d_^ g�g ^�^ 1"r ` d `�1x^
3 d ` ` d r ]E> ` d rK^ ] r d_[E]%^ gB^K^ ] r ` d `K` >
3 d > ` d 1x^ ] ^ d r ] ^ 1 d rK^b3 > ^Er ] `K` ` d `K`b3
3 d > ` d 1 [�^ ^ d_^ 3B` ^ d?>2^ g 1x`�gb3�g ^�[ ` d `K`�1
3 d > ` d 3K3 > ^ d ` >%] ^|d ` ] 1 ] rB` > 1x^ ` d `K`�1
3 d > ` d 3 [�> 3 d g�r ] g d 1"gK` g [E^ 3B` [ ` d `K`�1
3 d > ` d ^b3 > 3 d?> ^b3 g d rK`�1 ^ `Eg�r > g ` d `K`�1
3 d > ` d ^ [�> 3 d 3|1"g [|d?>�>2[ ^ ] g�rK^ ] ` d `K`b3
3 d > ` d?> 3 > 3 d `K^�1 [|d ] g [ ^�1@^�1x^ ^ ` d `K`b3
3 d > ` d?>2[�> 1 d ]%[�[ ]�d 1"rK^ 3EgB`b3 [ 3 ` d `K`b3
3 d > ` d_^ 3 > 1 d_[�>�> ]�d?>2[ ^ 1"rEr ^ `K` ` d `K`b3
3 d > ` d_^�[�> 1 d gb3B^ ]�d g [E] 1 >E> ^�gb3 ` d `K`K^
3 d > ` d gb3B^ 1 d_^ 1 ^ ]�d ]�] ^ 1K1Jgb3 ^ 3 ` d `K`K^
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� K C
Y[5Ä6�8 K C!� K a Z " CB5Ä6�8 H? CK57698 ¶ H d HE@ y*² 6=UbNI< :]69M d k.NP?,N d�y AIA d
3 d > ` d g [�> 1 d?> 1 ] r d `K^K` ]�> 1 ^ r ` d `K`K^
3 d > ` d_[ 3 ^ 1 d ^b3K3 r d 1"g > g > 143Er ` d `K` >
3 d > ` d_[�[�^ 1 d 3 > 1 r d ^K`K^ ^ r ^�[�[ ` d `K` >
3 d > ` d ] 3B` 1 d 1 [ ` r d ^ ^E] ^B` [ 3 [ ` d `K`�g
3 d ^ ` d ] g [ 1 d ` ^ ` r d 1 [ 3 ^�g > 1 ` d `�1 [
3 d > ` d rK^K^ ` d rK^�r r d 3 [ r 3 [ ^�1 ` d `�1"r
3 d > ` d r ]%^ ` d rK^ ] r d_^�> 1 > 1"g ^ 3 ` d `K` ^
3 d_] ` d 1 >�> >
d 1 ^�^ 1 d?>%] g ^ 3K3B^�g ` d `K` >
3 d r ` d 1 [�[ ^ d_[�[ 3 3 d ^ [ ^ [ `|1"g�1x` ` d `K`�1
3 d r ` d 3K3 > ^ d 3Er�r ^ d r�r ^ [ 3 ] ^ ^�> ` d `K`�1
3 d r ` d 3 [�> 3 d rb3B` ^|d 3B^ [ ^ rK3|1 ] g ` d `K`�1
3 d r ` d ^b3 > 3 d gb3 ^ g d 1x^ > >2^�]�] gK^ ` d `K`�1
3 d r ` d ^ [�> 3 d ^ ] ^ g d_[E] g ^K^ErK^�g [ ` d `K`b3
3 d r ` d?> 3 > 3 d 1 ]%^ [|d 3 [�> 3EgB^�1K1 ] ` d `K`b3
3 d r ` d?>2[�> 3 d `�1x` [|d g [ 3 3|1B1x^�rK^ ` d `K`b3
3 d r ` d_^ 3 > 1 d ] gK` [|d r ] ^ 1 [E^ r > ^ ` d `K`b3
3 d r ` d_^�[�> 1 d_[ 3 [ ]�d 3 ^�[ 1x^B^b3Eg�g ` d `K`K^
3 d r ` d gb3 > 1 d gK`�g ]�d?>2[ ` rEgK^�rK^ ` d `K`K^
3 d r ` d g [�> 1 d?> r ^ ]�d g ^�^ [E^ ` ^�> ` d `K` >
3 d r ` d_[ 3 > 1 d ^�rb3 ]�d_[ r�r ^ 3K3B^�g ` d `K` >
3 d r ` d_[�[�^ 1 d 3Er�1 ]�d r�g ^ >E>�> r [ ` d `K` ^
3 d r ` d ] 3K3 1 d 3|1K1 r d `�g ^ ^B^K`�gK` ` d `K` ^
3 d r ` d ] g > 1 d 143B` r d ` ]�] [ g ] 1 ` d `�1K1
3 d r ` d rK^ ^ ` d rK^ [ ]�d r [�[ 1x` ] 1 ` d `K^K`
3 d r ` d r ]�] ` d rK^ ] r d ^K`b3 3 >�> 1K1 ` d `K`�g
^ d > ` d 1 ]%[ ^ d rK^�r 1 d_[ ^ [ 3K3,`�1 ^ g ` d `K`b3
^ d ^ ` d 3K3 ^ ^ d_^�[ g 3 d_[ ^�r ^E] ` [�>%] ` d `K`�1
^ d ^ ` d 3 [�> ^ d 1"g > >
d 1 ^ r > rEg�g > g ` d `K`�1
^ d ^ ` d ^b3 > 3 d ] ^ ] ^|d 3B` [ ^ ]�^ 3B^�1 ` d `K`b3
^ d ^ ` d ^ [ ^ 3 d_^�[�^ ^|d r > g ^K`B` [E]%[ ` d `K`b3
^ d ^ ` d?> 3 > 3 d ^ ^ 3 g d_^�> r 3K3,^ ^�[ ` ` d `K`b3
^ d ^ ` d?>2[�> 3 d 1"g�1 [|d ` > 3 1"gErK` ^�[ ` d `K`b3
^ d ^ ` d_^ 3 ^ 1 d r ]�] [|d?> 3 [ 1 >%^ 1 ^E] ` d `K`K^
^ d ^ ` d_^�[�> 1 d ]E> ^ [|d_[ 3Eg 1K1 ^ ^�r ] ` d `K`K^
^ d ^ ` d gb3 > 1 d_[ ` [ [|d r ] r ] 3K3 ] 1 ` d `K`K^
^ d ^ ` d g [�> 1 d_^E] ^ ]�d 1 [ r g|1 ^ g ] ` d `K` >
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� K C
Y[5Ä6�8 K C!� K a Z " CB5Ä6�8 H? CK57698 ¶ H d HE@ y*² 6=UbNI< :]69M d k.NP?,N d�y AIA d
^ d ^ ` d_[ 3 > 1 d?> g [ ]�d?> 1 ^ > 3ErK` > ` d `K` ^
^ d ^ ` d_[�[ ^ 1 d ^�gK` ]�d_^ ^ ] 3�r ]%[ ^ ` d `K`�g
^ d > ` d ] 3B^ 1 d 3 ^�> ]�d_[ `K` 3,^�g�1 > ` d `K` [
^ d ^ ` d ] g [ 1 d 1"g [ ]�d_[ gb3 1B1x`K^�r ` d `�1x`
^ d ^ ` d rK^b3 ` d r ^ ` ]�d?>�>�> ]%^ ^ ` d `K^ >
^ d > ` d r ] r ` d rK^ ] ]�d r�gK^ 1@^ > 3Er ` d `K`�r
^ d r ` d 1"r ^ >
d 1x` ] 1 d?> `K^ ]E>2[E] ` d `�1K1
>
d 1 ` d 3B^�1 ^ d_[E] r 1 d ] gb3 3 [ `K`�gK` ` d `K`b3
>
d 1 ` d 3 [�> ^ d?> ^b3 3 d ]�] ` ^�r ^ ^ ^ r ` d `K`b3
>
d 1 ` d ^b3B^ ^ d ` [E] >
d ` ] g ^K` ]%^ 3Eg ` d `K`b3
>
d 1 ` d ^ [�> 3 d_[E] g >
d r�rb3 3B^Eg�r > 3 ` d `K`b3
>
d 1 ` d?> 3 > 3 d_^ ^ ] ^|d_[ 1 ] 1 ] ^�g ] 1 ` d `K`b3
>
d 1 ` d?>2[�> 3 d ^b3Eg g d 3 [ ^ 1x^ >%]%^ r ` d `K`K^
>
d 1 ` d_^ 3 > 3 d 1x^�r g d_[ `K` 1x`|1 ]%^�^ ` d `K`K^
>
d 1 ` d_^�[�> 1 d r [ 3 [|d `�rK^ ]�^ g�r ^ ` d `K`K^
>
d 1 ` d gb3 > 1 d ] 3|1 [|d?> ` > gEg [�> g ` d `K` >
>
d 1 ` d g [ ^ 1 d g ] 3 [|d g ^�[ >�] 1x^�r ` d `K` ^
>
d 1 ` d_[ 3 > 1 d_^�^ 1 [|d r�1"g ^K3 [ 1"r ` d `K`�g
>
d 1 ` d_[�[ 3 1 d?> ^K^ ]�d ` [ ^ 3.1 [ ^�g ` d `K` [
>
d 1 ` d ] 3 ^ 1 d ^K` ] ]�d 3 [ g 1 ^�^ ^ > ` d `K` ]
>
d 1 ` d ]%[ ` 1 d 3B` ] ]�d ^�gK^ 1@`b3Er�r ` d `�1x`
>
d 3 ` d r�1 ^ 1 d ` ]�] ]�d 1"r > 1x^�g ^ ` d `b3 [
>
d 1 ` d r�rK` ` d rK^ ] ]�d gK`�g g >%] g ` d `�143
>
d [ ` d 3 > 1 ^ d rK^ ] 1 d?>2^ r 3.1"r�g > ` d `K` [
>
d r ` d 3 [ r ^ d g�g�1 1 d rb3B` 3|1@` ] 3 > ` d `K`b3
>
d r ` d ^b3 > ^ d ^ > ` 3 d_[E]%^ 3 ^ 1x^K^�r ` d `K`b3
>
d r ` d ^ [�> ^ d `�1 ^ ^ d ] ^ > 1"r ^�^ 1 [ ` d `K`b3
>
d r ` d?> 3 > 3 d_[�>2^ >
d g ] 3 1 ^ ` ^ ` [ ` d `K`K^
>
d r ` d?>2[�> 3 d_^ 1x` ^|d ^ > 1 1K1B1K1 ]%[ ` d `K`K^
>
d r ` d_^ 3 > 3 d ^K`K^ ^|d ] rK^ ] 3|1K1x` ` d `K`K^
>
d r ` d_^�[�> 3 d 1K1 ^ g d ^b3B^ ^E[ 3 >�> ` d `K` >
>
d r ` d gb3 > 1 d r > g g d_[ `�1 ^ 1x`�r ] ` d `K` >
>
d r ` d g [�> 1 d_[ r > [|d `K^�r > ` > `K` ` d `K` ^
>
d r ` d_[ 3B^ 1 d g ^ 3 [|d 3 ]�] 3�rK`b3B` ` d `K`�g
>
d r ` d_[�[ ^ 1 d_^ ` ] [|d_^ 1 ] 1 ]%[ 3B` ` d `K` [
>
d r ` d ] 3 > 1 d ^ [ 3 [|d_[ 3 > 1@` ] 1K1 ` d `�1x`
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>
d r ` d ]%[�> 1 d 3 > ^ [|d ]�]%^ r�1"g�1 ` d `�1x`
^|d 1 ` d r�1x^ 1 d 1 ^�> [|d rK`�g 1 > 3K3 ` d `b3 [
>
d r ` d r�rb3 ` d rK^ [ ]�d 1x^ [ ^K^ ^�[ ` d `�1 [
^|d g ` d 3 ]�] ^ d ] 3B` 1 d?> rK^ 1 ]�] ^ > ` d `K` [
^|d_] ` d ^b3 ] ^ d_^�^�> 1 d ]�]%^ 143 [ 143B` ` d `K`K^
^|d r ` d ^ [�> ^ d 3Eg�r 3 d_^�>2[ 1 ^E^�>2^E] ` d `K`K^
^|d r ` d?> 3 > 3 d r [�> ^ d?> g�g 1K1Jg ]%[E] ` d `K`K^
^|d r ` d?>2[�> 3 d_[ 1x^ >
d 3ErK^ ]�[E]%^�[ ` d `K`K^
^|d r ` d_^ 3 > 3 d?>%] 3 >
d rb3 > g|1"g ] 3 ` d `K` >
^|d r ` d_^�[ ^ 3 d 3 ] 3 ^|d?> 3K3 >E> r ^ ^ ` d `K` ^
^|d r ` d gb3 > 3 d ` ]%^ ^|d ] r�g 3�r�g > g ` d `K`�g
^|d r ` d g [�^ 1 d rK`�r g d 3Erb3 3 [ ^ [ ` ` d `K`�g
^|d r ` d_[ 3B^ 1 d_[�^ ^ g d_^E] ` 3,` ]�] ^ ` d `K` [
^|d r ` d_[�[ 3 1 d gK`K^ g d ] ` ] 1 >%]%^ 1 ` d `K` ]
^|d r ` d ] 3K3 1 d?>2^ 3 [|d `K^ > [ rK`�r ` d `�1K1
^|d r ` d ]%[�> 1 d 3Er�r [|d 3Eg > ^ 3Er�1 ` d `�1 >
^|d_] ` d r�1"g 1 d 1 [ 1 [|d?>%] 1 1 [ gK^ ` d `b3 >
^|d_] ` d r�rK^ ` d rK^ [ [|d_^E] 1 1 ] 3B` ` d `b3B^
g d g ` d ^K^�r ^ d_[ `�1 1 d gK` ^ > ^ ] 1 ` d `�1 ^
g d_] ` d ^ ] ` ^ d?>2^ ^ 1 d rK`K` >�] ^�1x` ` d `K` ^
g d r ` d?> 3 ^ ^ d 3B`K` 3 d ^�g ^ ] `b3B^b3 ` d `K` >
[|d ` ` d?>2[�> 3 d rK^ [ 3 d r�rb3 gEr ^ rb3 ` d `K` >
[|d ` ` d_^ 3 > 3 d g ] 1 ^ d_[ ^�1 ^ ` ^ 3Er ` d `K` >
[|d ` ` d_^�[�> 3 d?>2^E] >
d ^�r ^ ^Eg [ `b3 ` d `K` ^
[|d ` ` d gb3B^ 3 d 3 ^ 1 >
d ]E> 1 3,^ ^ `K` ` d `K` [
[|d ` ` d g [�> 3 d ` ^ ^ ^|d?>2[ g 1Jg ^�^E] ` d `K` ]
[|d ` ` d_[ 3Eg 1 d ] g ^ ^|d_[ r�1 1 > 1"g ] ` d `K` ]
[|d ` ` d_[�[ ^ 1 d_[ `�1 g d `�r > 1@`�143 ] ` d `�1x`
[|d 1 ` d ] 3 [ 1 d_^ 3|1 g d ^b3Eg g >%] g ` d `�143
[|d ` ` d ]%[�^ 1 d ^ ^ r g d_^�> ` ^�rb3Eg ` d `�1"g
[|d ` ` d r�1 ] 1 d 3B`�r g d_[ `K^ 1K1x^ ] ` d `K^K`
[|d ` ` d r�r > ` d rK^ [ g d ] g > [ ^�r ` d `K^ [
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